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SE8ID0AZ. AMTIKICBOBIAL COWOSITIOMS 

Tba present invention relates to compoeitions 
having residual anttoicroblal activity for use in 
household and institutional cleaning products and 
personal care products. 

]^ ffi/.VaT>onT rt the Tnvention 

A variety of antlmlorobial agents have been 
fomulated into compositions that are marketed as 
disinfectants, cleaning products, and personal care 
products. However, it has been difficult to for»ulate 
antiniorobial coapositions having residual activity. 

fi,^P»ai-v of the Tnvflntion 

The present invention is directed to a 
composition having residual antimicrobial activity that 
coBpri.es an aqueous dispersion of particles of at least 
one antimicrobial agent herein said particles have a 
surface modifier adsorbed on the surface thereof in an 
amount sufficient to achieve a particle size of less 
than about 400 nanometers (nm). The compositions of the 
present invention can contain other conventional 
ingredients that are used in sudh compositions. 

n«.^ai1ed p^o>T^4*>tlan of the TnYOTttQII 

The compositions of the invention comprise 
antimicrobial agent containing nanopartioles. The 
antimicrobial agents can be any of a wide variety if 
compounds such as o-phenyl phenol, triclosan, p-chloro- 
m-zylenol, silano modified quaternary ammonium 
compounds, insoluble quaternary amines, and palymers 
complexed with phenollcs or quaternary ammonium 
compounds. 
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such •xcipients incx™. and surfaetant*. 

preferred surface ««°* exanples of excipients 

Include gelatin, caaem, * -tearic acid, 

ben«alXoniu» chloride. cet««acro9ol 
«,no.tearat., cetoetearl alcohol, ^ ^llcyl 

^a-ifvin, wax, '^^^::;:::zr^ xooo, 

ether., e-g-. -a^*^"^ TLivative., polyoxyethylene 

polyoxyethylene caator oil ^^ercially 
.orhitan fatty -^^le^l^^^^^ polyoxyethylene 
available ^-7"' ^^^^^^^^^^^^ phon^atee, eodiu. 

.tearatee, couoidol^s^c ^^^^^^ 

^T^^X:^^^^^'^' ~«»Vlcelluloae 

ryfrS-— ' rT^tr"::::::-iiin. 

..droxypropyl-ethycellu^^^^ triethanola.ine 

celluloae. ^'""'r''™;' i„yipyrrolidone (FVP) . Moat 
polyvinyl alcohol, and P*'^^^"f^^' i„ the 

Of Slese excipients are ^f^^"^ j^^^'^u-.ad ioinUy 
HendhooX ^^^-^^^^^iri^^^^^^^^ and The 
by the *»eric«. J^*^ ^,^ain, the 

Phar^oeutical Society of Cr^^ ^ 

Pharmaceutical Press, 1986, entirety. The 

, hereby incorporated by reference in it. en 



surfaoa nodiflers ar« eoawrclally .vallable and/ r can 
hm prepared by teohnlquea Imom in the art. 

The surface modifier io adoorbsd n «»o 
surface of the Infection control agent in an aawunt 
sufficient to mintain an effective average particle 
sise o£ less than about 400 nm. The surface modifier 
does not chemically react with the infection control 
agent or itself. Furthermore, the individually adsorbed 
molecules of the surface modifier are essentially free 
of intermolecular crosslinkages. 

AS used herein, particle sise refers to a 
number average particle size as measured by conventional 
particle size measuring techniques well known to those 
skilled in the art, such as sedimentation field flow 
fractionation, photon correlation spectroscopy, or disX 
centrlfugation. By -an effective average particle siie 
of lee. than about 400 nm" it is »eant that at least 90% 
of the particles have a weight average particle size of 
less than about 400 nm when measured by the above-noted 
techniques. In preferred embodiments of the invsntion, 
the effective average particle size is less than about 
250 nm. In some embodiments of the invention, an 
of feotive average particle size of less than about 100 
nm has been achieved, with reference to the effective 
average particle size, it is preferred that at least 95% 
and, mora preferably, at least 99% of the particles have 
a particle size less than the effective everage, e.g., 
400 nm. m particularly preferred embodiments, 
essentially all of the particles have a size less than 
400 nm. In some eobodiments, essentially all of the 
particles have a size less than 290 na. 

The particles of this invention can ba 
prepared by a method comprising the steps of dispersing 
an antimicrobial agent in a liqpiid dispersion medium and 
applying mechanical means in the presence of grinding 
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Mdia t reduce th particle eisa « «»• Infactlon 
oontr 1 agent to an effective av rage particle eize of 
lass than about 400 na. The particles can be reduced in 
size in the presence of a aurface modifier. 
Alternatively, the particles can be contacted with a 
aurface aodifior after attrition. 

These aethods are described in detail in U.S. 

Patent Ho. 8,145,684. 

The relative aaount of antimicrobial agent and 
surface .odif iar can vary widely and the optiMl amount 
of the surface nodifier can depend, for example, upon 
the particular antimicrobial agent and surface modifier 
selected, the critical micelle concentration of the 
surface modifier if it forms micelles, etc. The surface 
modifier preferably is present in an amount of about 
0.1-XO mg per square meter surface area of the 
antimicrobial agent. The surface modifier can be 
present in an amount of 0.1-99.995%, preferably 20-60% 
by weight based on the total weight of the formulation. 

The nanopartioles of the present invention can 
be incorporated into conventional disinfectant coating 
compositions, as for example those disclosed in U.S. 
patent Hos. 4,883,828 and 5,061,485, the disclosures of 
which is incorporated herein. 

The compositions of the present invention will 
incorporate an amount of one or more germicidal agents 
effective to both disinfect surfaces upon contact and to 
impart prolonged antimicrobial action to the polymeric 
films prepared therefrom. A wide variety of 
antimicrobial agents may be included in effective 
amounts without inducing undesirable interactions or 
chemical reactions between the major components of the 
compositions. Such agents can include chlorhexidine, 
chlorhexidine gluconate, glutaral, halazona, 
bexachlorophana, nitrofurazone, nitromersol, providone- 
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iodlM, thimarosal, q-C, parabena, hypochlorita salts, 
olofucarban, clorophen, poloxaneriodlna, phsnollos, 
nafenide acatate, aminacrine hydrochlorida, quatsrnary 
aBunonlim salts, oxychloroseno, metabroasalan, merbronin, 
dibronaalan, blyceryl laurate, sodium and/or slno 
pyrlthions, (dodecyl) (disthylenadianlno) glycine and/or 
(dodocyl) (aminopropyl) glycine and the like. 

Phenolic ooapounds are among the preferred 
germicides for use in the present compositions. Useful 
phenolic germicides include phenol, m-oresol, o-cresol, 
p-cresol , o-pheny 1-phenol , 4 -chloro-m-cresol , 
chloroxylenol, 6-n-amyl-m-cresol, resorcinol, resorcinol 
monoacetate, p-tert-butylphenol and o-ben«yl-p- 
chlorophenol. The biologically active, water soluble 
salts of these compounds may also be employed, e.g. the 
alkali metal salts. Of these compounds o-bansyl-p- 
chlorophenol is preferred due to its high germicidal 
power. 

Quaternary ammonium salts are also preferred 
germicides for use in the present invention and include 
the M« (higher) C^r^4 alkyl-H-banzyl-quatemary ammonium 
salts which comprise water solubilizing anions such as 
halide, e.g., chloride, bromide and iodide; sulfate, 
methosulfate and the like and the heterocyclic imides 
such as the imidazolinium salts. 

For convenience, the aliphatic quaternary 
ammonium salts may be structurally defined as follows s 

wherein R is bensyl, or lower (alkyl) bensyli is alkyl 
of 10 to 34, preferably 12 to 22 carbon atoms; IRg is C,o- 
Ca4-alkyl, q-C^-alkyl or CrC4-hydroxyalkyl, is lower 
alkyl or hydroacyalkyl of 1 to 4 carbon atoms and X 
represents an anion capable of imparting water 
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tallow(dl»ethyl)a»-oni«. cl^loride. 
**^^^J^^athyl)M«»oniuB chloride, 

violet, and tlMi lil^*- ^ . ^^^^^ o« th« g«.ioidal 

total ««««"7*^,i"^po.ltio». can vary 
component of the ^"'^^ "f„^,.::::,ui activity, 

0 widely' <»««-'^'"' trt^a lixe. present 

.olubility, stability and ^^ ^'^^^^^^^ about 

.isintectant -PoeU^- "^^^.O^-S. hy weight of the 
0.01-10%. »oat ^^tuB salts based on the 

p^slonic or ^ternary ^^^^^^^ Highly 
,5 disinfectant polyaerio co»P 
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durabl. abrasion re.istant film, can ba achlavad whan 
tha total concantratlon of tha gariDioldal agent In the 
present oonposltions comprises about 0.01%-50%. 
prafarably about 0.25-20%, and »ost prafarably about 
0.5-15% by *».i9ht basad on th. weight of tha disaolvad 

copolymrs. 

The disinfectant oonposltions ara liquids 

«hich are applied to the surfaces to be treated by 
dipping, .praying, brushing, roller coating, pad coating 
or using sinilar coating procedures. Por household 
applications, hand-operated pu»p-type or pressurised 
aerosol sprayer, can ba effective. Although the pres«|t 
ooBPOSitions are particularly adapted to adhere to hard 
«irfacea, they can also be enployed to coat or otherwise 
treat Baterials such as sponges, flexible plastics, 
textiles, wood and the lilto. Generally, the coating 
process is continued to tha eictent required to deliver 
an amount of the liquid composition which rapidly dries 
to a clear, uniform polymeric film under ambient 
conditions, e.g., about 50-100 mg/in« of liquid 
composition is generally effective to disinfect and 
impart prolonged antimicrobial protection to tile 
surfaces. 

The nanoparticles, when incorporated into the 
cleaning product, would adhere to the surface (due to 
their small size or by suitable coating on the particle 
or both). 

By adhering into the cracks and crevices or 
the appropriate surfaces, the nanoparticles could offer 
residual antimicrobial activity that could not be 
obtained by other means. 

The compositiona of the present invention 
provide advantages over conventional such compositions 
since suitable antimicrobials would not have to be 
entrapped or bound to a polymer eliminating the hasard 
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ass oiatod with unraactad nonomars or initiat rm. The 
nan partlclaa incorporated in thaaa coapoaiti ns are 
smallar particles that allow for batter coverage of the 
substrate providing a greater protective barrier. 
Purthemore, these compositions are »ore easily 
dispersed in aqueous medium and provide improved end 
efficient delivery of products through spray apparatus. 

The compositions of the present invention can 
be illustrated by the following representative example. 

Example 1 
Antimicrobial Hand soap 

Olefin sulfonate ^O.O 
Cocamide DEA ^ 

Cocamidopropyl Betaine ^.0 
Manoparticle Antimicrobial 

sodium chloride O*^ " ^.o 

Citric acid to desired pH 

water "-^ " "-^ 



Example 2 
Residual Antimicrobial Formulation 



water 

Solvent 

Surfactant 

Residual Antimicrobial 
nanoparticle 



0.5 - 


100 


5 - 


60 


1 - 


8 


0.1 - 


1.0 



The foregoing specification, including the 
specific embodiments and examples is intended to be 
illustrative of the present invention and is not to b® 
taken as limiting, numerous other variations and 
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f?Q Claim 

!• A eoapooltlon having rdfildual 
antimicrobial activity coxaprlslng an aqueous dlsporolon 
of partloloo o£ at least ono antimicrobial agent wherein 
said particles have a surface modifier adsorbed on the 
surface thereof in an amount sufficient to achieve e 
particle slse of less than about 400 nanometero (na). 
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ABSTRACT 

Th« present invention io directed to a 
composition having residual antimicrobial activity 
comprising an aqueous dispersion of particles of at 
least one antimicrobial agent wherein said particles 
have a surface modifier adsorbed on tho surface thereof 
in an aiBOunt sufficient to achieve a particle sise of 
less than about 400 nanometers (nm) . The compositions 
of the present Invention can contain other conventional 
ingredients. 



